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Title of the Invention : 

Optical cross-connect apparatus regardless of bit rate in optical transmission system 
Abstract : 

An optical cross-connect apparatus regardless of a bit rate in an optical transmission 
system. The optical cross-connect apparatus regardless of a bit rate in an optical transmission 
system comprising (a) a demultiplexer for demultiplexing and outputting an input optical signal 
according to a channel, (b) if the channel optical signal output from the demultiplexer is 



i 



converted into an electrical signal and the electrical signal is input, a cross-connect switch for 
pass routing and outputting the input electrical signal, and (c) if the electrical signal output 
from each output port of the cross-connect switch is converted into an optical signal, a 
multiplexer for multiplexing and outputting the optical signal, the apparatus comprises N bit 
rate independent clock and data recovery (BICDR) receivers, which generate clock signals and 
data according to a bit rate of the electrical signal, a cross-connect switch, which receives 
output signals supplied from the N BICDR receivers, N bit rate determination portions, which 
receive the output signals supplied from the N BICDR receivers and outputs a bit rate 
determination signal, a switch board, which includes a temperature detection portion for 
outputting a temperature detection signal, and a central processing unit, which receives the bit 
rata determination signal of the N BICDR receivers and the temperature detection signal of the 
temperature detection portion, compares them with a bit rate according to temperature stored 
in a memory, determines a corresponding bit rate, and changes a variation in bit rate into an 
operational speed of each of the N BICDR receivers. 



WIPS PlView 3.3.2. ( 



1 


fin) rU °l 3 — (KR^ 




'-' 


(12) S^H^oiSS(A) 




(51) Int. CI. 


(id sjmm. 


^2002-0021744 


H04B 10/00 


(43) 


2002 031! 22S 


(21) 


10-2000-0054478 




(22) §3iX( 


2000^09^16^ 




(7i) #aej 


#aa» ^^siak gee 












442-803 






4=51 A| SB? 0H&3g 416 




(72) m&xi 














449-900 






S^I£§2JAPISe^^gt,OI^S^I^A^01IO|§408^ 


















463-500 






3^|£SyA|gg^q?Die221^^0HIfE506-603 


















463-500 
























459-100 






g3|£g^A|^&X|^^§491CH§!0WM1 02-303 


















442-470 






33|£4^AIITi^gg§¥#0FIttE 805-1 06 




(74) CHBiej 


012^ 




(77) 


2^ 




(54) 


SS^ AI^UOIIAI » Hxf-S^ Sx| 





sfsk* e^of^ ^Qf^i; (b)^>oi ^ a^inioii m^m m^m &td&D\ BJitim^ e^soi ^^i^^^i- gj^gs oim hh^ 

SK* #^6ffe IxhS^ r^^lxl; (c)&3| HxhS^ ^?lx|£| 2* S« SMOIIAt ^9 ^^^^ £^£101 §<M^M CfglfOI 

S^o^ OS»3l» 5^6fb AI^DOil £10UH, AOI BD\£lsi91 S^EOII SS QIOIE1M JH«8ffe HD\\9\ BICDR 4^318; 

^^1 NJH°J BICDR 4^3IM011A| X||g£ S^!£!a» M£¥^ BxhS^ £>0| BICDR 4^ JIM Oil Al XJISe ^llS^Oh £ 

^£ e^^Ii ftS!6Hs NJH2J 5h£¥2K £E S^6fe UXI¥g S»6fe ^?jx| £E; S NJH2J 

£E ©^¥2] £g£Js£f £5E ^Xl¥°l S£ S-XI&SS XJ|g^>0h Oil ££1011 »§S ££0t| ^31 dim el ^ f gjjg xj^ 

eHStOI gsfg £>0| NJH°I BICDR 4^21 Z^SI §^£5 £3A|5H^ §@ xH£l¥^ ^9Cf. 

CHH£ 
£2 

SAIlAi 

£ ie #en°j a aiai on oil mm mxhg^ sa^ *tgs ai^sm uawfe ^g£. 

se 2^ « m»sie aiai on 011 a>e hxf-s^ %x\d\ 5i§@ is^ Ai^^e ueilh^ ^p^s. 
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a n mom ssipi^ 



&S2| &h\& MS 

^ tt92| ^™ 

US0I ^Sffe D\i 

^ sss 29i ^xiefoig& ^2^ Ai^tysi g jhxhs^ sxioii 3»°sai. s 8j 3:M ^^xie oi§s ¥^ § sxt-s^ 

sxioii &m 201a. I 

H^H^ Al^gOIIAlb Cf^§l HSSM(protocoI)2l HOil d>E 2# ^£(bit rate)9h xHgH 4 2iC|. 3 Oil^Aj, FDD!(Fiber 

Distributed Datd Interface), ESCON(Enterprise System CONnectivity), xH^(Fiber Channel). 9|9fb|^ OICHy! (Gigabit Ethernet), AT 
M(Asynchronous Transfer Mode)eO| »IH01, 3 2#^£b 2f2j l25Mb/s, 155Mb/s, 200Mb/s, 622Mb/s, 1062Mb/s, 1.25Gb/s, 2.5Gb/s 



OIS* I*OI Q^eh H^Sfc^ noil 0>e 2£^SEM SOil/H 6HS Al^HOil mU2] E^Si/S^^E^ 3§o| 2^£jCH 

O. Of £H & o\U2\ R^^m^ZJt XH§9 ^2^A|±iy0||Aib ^I2J 2^£9|- U\Z\ ^S£JCH g9||9|l4 B^ h 9| ^0j| q?d| 

£lb £r429|£r 6PI H^SM ^ 2^£0il 2§5|2g e^oF^I £9jl9Ch 

I 

£ 1£ §^21 ^^ai on o}i rj}^ 29i ±$\x\m m§§ ^ sxhs^ §txim ueilh^ .^^oiq. se i chi ^aiq i*oi, ^bhhj ^aioii 

Oil mm § IHxf-S^(OXC: Optical cross Connect) Sxlb gj^ g^Si ^ae^o^OI m^ol^ ^ Oglf9|(1 06)2h ^Cfe5f9|(1 

06)011 Al xHy^ S^mdODM 291 iyt£ ^^moi D4 JH2J US 2£^£ £*2 £1*91(102)2}, US 2^£ §2 

PKio2)eoiiAi a?i 2^9* s^ss, oim dh^ ¥§6^ #^6^ ^ ix}-s^ ^xiao3)2h mxi- ±?ixi(io3)2j 2} mm 

SMOil/d 29| £*2^ 2£*oK)1 #^6^ a49H2j H§ 2£^£ 2£r £^91(104) §J US 9^ £€±9|(104)M01I 

Ai ^2s(105)gfe 6H42j £r£^S #6H Cie^^OI S^Sfb a§^9|(107)£ ^@C[. OiaHtr ^2H2J HxHS^ ^?lx|(103)fe HI 

0191(108)011 B^SlOi QIX)IEI°I 21#^0I xiio<€ia. 

_ I ------ - - - - - - - - - 

oia& ^gsife m mxhs^ sxisi e^e ^nias cim^i sci. s ^lab iasss uvcnxib 2*aetf9ioo6)(DEMux) 

M XIUAi omsi 2^£B X|2!ori= US ^2 ^tF9|(102)2| S^B^S Mm^Cf. 2§ ^2 ^^91(102)011^ 

BSJ°i s^^s^ s <yk^ ej^scf. oieish n§ ^2 ^^91(102)21 s^boiiai usb s^i <m^^ N xn nm-s^ ^?ixi(io3 

)(cross-connect switch)SI EJ^ °1J\&£}. 0| <m^^ SMOilAl oll}2) a^^SB XIS6hfe 2§ E£^SE S^9l( 

104)21 0 J^B2? MLHSCh 2§ 3i ^^91(104)011^ 21 XII U E+^2| SI^^SES S9| <M^9|- S^SCf. 01 29|<M^fe 5§ 2^ 

^^9|(104)OHAi brflCH Oi» 9|(1 07)2] 1^2? U^Q. 4^1 Dg»5|(1 07)011 A] mttsLtz 6rU2| §^^0il 

^oi sas^i so. | 

nam, ^91^ e^2i mm^ Ai^^oiiAi2j ^ sxhs^ §xi^ n§ ^^9i(^ ^^91)21 n§ e^9i(g ^<m 

9|)M UlSSfH ojoh^I ^§ §EH2| 2£ SSBOII/HB S^OI ^^£1^ ^^I§0| 2A2iO. ^, 2^ g 3011 ^IfOil 

5|§3hfe fe^, ^ M§H^IBiaiijA|9h S612iO. BXI 2§9 Oil 01 EH Oil AH HlxF S^Olj ^&£3CH &9| CH^OII QB&£ ^ ^ ggOll S^IS 0| 
DTiBlAi, e^H2J 291 ^?lx|g Af§§[ S ixhg^ Sxlfe ^¥jX|2J §^^ § ^oi^ ^ ohq 

1 

SE&. ^ #^21 Oil 216H 91 m5\m^&5L ^12000-28076^(^2^ Al^gOllAi XPI2B 2^^£ ^€^§x|)fe ^^|2| BICDR ^¥ 

LHOII S^^SE e^V2f fe£ ^JI¥M 9 r X|H ^IOH¥01I 213b ?^Cf. OISIS ^^2J &X|0ilA|^ §^ S^ifS, BICDR £ 

4-^I¥2| g£9|- ^gol ksCN. 2|2|oj 3 o S = a = 911 ECK QJOAj, 2f^2| BICDR ^^2¥2J 2^^£ Ei¥I 9H^^I^^ Q| Ail 

£!6H0t 6^01, 3gO||Aife 5h^¥9|- 2 g2fe 9^^0I 9iX|9j| SD. 



©afAI. S s^g^^oj ^^291011 ^ISiei ^£ ^Xl¥21- 2^ ^£ b|H^ S AhOI^2| ^?ixl SHOil Sg5fA|?J 

£ S JHxr-S^ S»M HS0OII S^Cf. 

^ g*S2| =«g 291 ^?!flS Af§§ S IHxf & XI Oil If 91 2 B 2^^£ ^^§x| 9|^# ¥01^01 QIOlEi °}2\ 2^^£ e«0|| 
□ J Mgi^nHOiejAIM ^r£S 4 s 2^^£ 9 2xh§^ §xlM flSBOII JSIO. 

^91^ ^^MM R^8f9| 5\m0\ e (a)^J^ I<Mfi xH^^^ ^Q^^oFOj #»6fe «Cfe^9|; (b)^9| ^Cie§f9|01IAi xH 

y B 92a9f 2912^^ ^^30^ ^91 29l2^9h £i^£|£ OIM M± ¥§6F01 ^^ofe Hlxf-S^ ^¥|x|; (c)^9| Hxf-g^ ^?|X|2| 2| 
SM01IAI g^S 29I2^9[ t^il^ ^^£101 ^91 ^2^M CjgSfOi ^ofe DStf9IM S»»fc ^2^ AI^^JOII 2^0iAi, 

^91 2912^21 2^^£0II S PI 01 EH M JH^ofe N9H2J BICDR 429|g; 

4 

^91 N9H2J BICDR 4^291 M01IA1 19138 S^2^M XII S^b IHXr-S^ ±$\X\2\, &J\ BICDR 429IM01IA1 fllSS i^^lli SISBOI- 2 
eg^lll S^SJb N9H2I 2^^£ B^¥2h ^£ ^XI2sS #^6fb S£ ^XI¥M S&orfe ^?lx| ME; 

I 

&9| N9H2] 2^^E Bl¥2| 2^^E B^2s2f ^SE &XI¥2| g£ ^XI2sM XilSg>0f 011251011 XISS SEOII HfE 2^^£ b| 
^. olig- S^^Etfe^orOi 2^^£ ^sfM &9| N^H2J BICDR 4291 2|^|2] §^25 ^3AI9|b xHdl¥^ ^^SC|. 

I 

as. s (a)a^ S2^s xny^s ^pgasroi #^6hb 2jos»3i; (b)&9i ^agsi9ioiiAi m^m ^2^91- 2912^ 

^^aCH ^91 29|2m|r 2J^3B 01 M HH r±i ¥HoF01 i^ofb JUxHS^ ^¥1x1; (c)^9| I2xf-S^ ^:?|x|2J ^ S^OIIAl 2 
9l2s9f ^&SjCH ^91 ^si Om&W ^^Sfe Cieif9IM SSf»b ^2^ AI^BOI 9JiO\M. 

&D\ 29I2^2J 2^^£0|| Ufa* M^l ^! QlOiag XH«6fe N9H2I BICDR 429IM/^29IM; 
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HJW9i BICDR 4*£PIB0||/H »I3S i^ii fllS^H, BICDR ^^MOiiAl SISS*w&B HH^ ^S5K* BICDR ££!3IMS 
<M^M Jl\gmt= Hxf-S^ ^?|£|2f. &}| BICDR UIM/^ ^IMOil 2*2J- 21901 ^^11 g^Sfe 2N3H2J &m 

¥.2h 2JXI£]sg g^Ste S£ 2JXI¥M SBttb ^?jx| fiE; SJ 

#31 2N2H2I e^¥Si »B£!£2f ^Xl¥2] 2JXI6lsB fllS^Ot OilSaiOll XHS9 &£0|j df^ 2i2f bl 

BB ^. SHS S^SEM &gofO| £PI N2H2I BICDR ^£]}| M/^^IM *W2\ 23A|3|fe x-jai¥^ 

SO. 



OlShOll AHfe SZEofOI S ^92| W»S|B & &AI OflS & Ail 61 ^go^|g »Q. £ iSi BBBOII ?10\, SX|}|^ ^ 

SOII CHB ^Xil^ei e ^ h 32j SXIM 2s6HI SMI oPI ^oh04 ^^Q. 

£ 2fe £ ^SOil 0>a A|^i*j2| NxN JHxf-S^ Sx|2J UEIUi^ M^! ^SEOICK £ 20|| £A|9 b[2l ^01, &3>| ^*}^ A|£ 

SS i^SB xHy <=»Q^mS[0\ m^ol^ «aglf^|(210)(DMUX:demu!tiplexer)2f, 2j CfgSF 21(21 0) Oil Ai xH^ H » 

SJI^lS^. Si^ofb N3H2I BICDR 4^<i!¥(202)(Bit rate Independent Clock and Data Recovery Rx)M2f. BICDR 4* £] ¥(202)11 
OlIAi SMS 2J^!£J£ 01 M HH^: ^o\0\ 5§1 BoWX 2*2* m^o\z= NxN 5m-§^ ^?]x|(205)(cross con 

nect switch) M SSofb ±$\x\ 2 E (switch board) 2h #31 Bxt-S^ ^¥1x1(205)2] 2} SMOIIAd S3l<y£B CfAl £ 

g*8fe N3H2] BICDR ^£!¥(206)(Bit rate Independent Clock and Data Recovery Tx)M:0h #31 N3H2j BICDR ^£!¥(206)M0|| M 2>2| 21H 
El I^lli QgaSKM B^Bffe a§»3|(211)(MUX:multiplexer) S #3| 23|£Js2| lii XII CH 6^ IS xHdl¥(208)M SBttCh 

#3! BICDR 4^¥(202)MS #!3| 2< Cfgsf3|(21 0)2J EJ^Of 2^1^15 £#6 r I2, 0! (EH £31<M^2J 2£^£0]| 0}B*A| S^o^ 

3|p S^Oil 2JSH PLL ^ 0|g<ys(PLL loss of lock)S ^£}A|5N mm S QIOIEHM IH^ehQ. ^^1 BICDR ^¥(206)M£ g& xHdl¥(208) 

si £}i<M^M"oj»£>of i^iii ^^w, itfii cFg'»^K2ir)s m^mck. oi cm a^i^sj s^^soii maw ^«5^ ^i^ e - 

^Oll 216H PLL ^ 0|^<M^g gh^A|3i g QIOIEIM JH^^Cf. ^,^1 xHai¥(208)^ ^l^t xHy OH^SI S^^SE e^^Jal DilSBJOll 

x-issjcH sife Btoii aj^ §s2i binotoi ^21 s^^soii Sz^i e^oFOj e^^S: &mm m% bicdr ^^¥(202) ^ ^^¥(20 

6)21 S^^SES 23AIEJQ. 

40| N^HSj BICDR ^^¥(202) Ul¥°l BJDIU g^^!0||Ai U^^ 2^H°i ^111 g, ShUSj 61^^ ±9\X\ N^H2| B^¥( 

203 )S MmXIH, UCH XI ofUSJ £J^±= BICDR =^^¥(202) LH¥2J BICDR2J 2J<* 6isS MCH^Cf. 3^112, ^^1 HD\\2\ S^^EE E^¥ 
(203)011 Ai ^t§8 xHEI¥(208)S SISSD. ^>0| HI XI ^¥ix|(205)°J SMOilAi U2b (-)QI0IQ2f (+)QI0|EH 

^l^fe 2|^o| N ^o| 2^^5E ¥(204)21 N^HHI BICDR ^61¥(206)S SLH2Q. ^>0| ^^X| SH0JIA1 ^§9 2N^HHJ B 

mtis.mm uhsj ^se §sh is xH£i¥(208)s smscf. 01 ^i^sf m% xi£i¥(208)si onasjoii ussioi si^ ££oii nfs s^^s § 

S2f UIHSffl, ¥ ^01 ^x| o^, oHgofe 2^^SE §MS 2|2|2| BICDRM Af§e[ N^HSi BICDR ^^¥(202) 2]- N^HSJ BICDR ^¥(206) 
S M^iCI. 01 §21 «IS^g Sf^oj BICDR ^<M¥(202)2f BICDR ££!¥(206)£r »§25 ^5fA|5Mi SCh 

£M Xf§2S ^^of^l ¥joh xl^^l^g ^Xlfe ^i^xl MEb 2N^H2J &^¥(203. 204)21 S£ ^ XI ¥(207) gi IxhS^ ^ 

¥UI(205m ^xll^o^ ^m»o S A|, g& xHai¥(208)2f£| ojEHBIOI^ ^ ni(X»gi»9B eoio^l ofSCf. 

¥^3HS, ^ sgsi ^ At oil oil mm 2^^£ ¥^ ^ IUXF-S^ §x|^ AI^^OIIAI Zlxf-S^ gxIM 4=d¥^2l- ^<^¥^ 

oil e¥ 5|§& 51^^ oh S ^ si^Di, s ^soii a>e s mxH§^ sxi^ 4^¥^?oii°j ™mm ^ 917\l\ ^ti^mou 

Ef ^ei =^ 2AM oil ^sj^otoi: mo. 

¥ feS2| «A||& ^SOIlAi^ ?Xll^2J ^A| Oil Oil ig6^2U, ^ &S2I g^OilAi 5101 U XI §h£UI0||/d Oi2H ^X| ^§01 

MM S6H ^O^OIlAi Xl^g Z»S SOI 311 SiOHAI XhSSFP- 20IQ. 



^S2| g]If 

Ol^og br2f ^01, g UH2I ^X|¥2I 2N3H2I E^¥S blU^ g AfOI^2| ^^X| ME01I Sg^AlfJo^Ai, 

89 XHdl¥2[2| oienaioi^ g| ^|CHxHai3IS0| eoioH 21^21 ^4^<y¥2J ££S£fO|| E!»B 5IB2I ^XIISM 8KB 9^11 Ofg 

2H. S BBS £P1 ^XlB Af§|[ JHxHS^ S XI 0|| XPI51B ^^^I^M ¥01^01 QIOIEI »2| ^^011 CHS M^^IHIOH 



(57) §^?2J 

(a)EJ^ xHy^^ ^cfgifohoi m^ms= ^ae^i; (b)^oi ^aetf^ioiiAi m^m &d\±\sl£. ^^eich s 

51^1^^ EJ^SIS OIS EH^ ¥§6f01 g^Bfe IHxKS^ ^?jxl; (c)^^l HxhS^ ^?ix|2J 2[ SMOIIAI &J\£lsiDl 

^^aoi &j\ ^tisim Q^mo\ m^o[t: ct^®j\m s&gfb ai^soii ^ohai. 
a^i 231^21 s^^soii a aioiEis xh^s^ n?h2| bicdr ^6i^ie; 

N3H2I BICDR ^^^l^OllAi HISS i^^JM WlS^fe HxHS^ ^^X|2f, ^^1 BICDR ^^^IM OlIAi XIISS i^^Ii XjlS^OI- 2 
&^<y^M N3H2] eg¥2f, ^£ ^X|6!^g B^SFfe SEE £JXI¥S S&ofb ^?lxl SE; gi 

^Pl N3H2I B^¥2| eg61a£f S£ ^XI¥2J S5E &X\£is.m X\g&0l 0U2S.I0II H§S S£0j| CQB ^31 bl 

IB ^, 2^^5EM e^S^Oj ^SfM ^31 N3H2] BICDR ^<M^| 2^2|oj ^3A|3|^ §9 xHdl¥^ ^^EiCHSe ^ 



pnrn7^7T 
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gj^as oig m± m^o[o\ mmm\= nm-s^ ±9\xu (c)&d\ m^-s^ a* s^oiiAi s^s s^i^it^ ^tim^. 

g^soj ^ti aesfoi #§?s^ os»3i« s»»t ai^soii ?jlo\m. 

£PI &D\£ls>2\ S^^SOll ttt£|- a QIOIEiS XH£loH=r N?H2| BICOR ^£1 21^: 

#31 N^HSJ BICOR ^£13\mQ\\M JIISS BICDR ^^MOiiAj HISS ^11 HH^ m%o\0\ &D\ BICOR 

fll§6^ iHxf-S^ ^?l£l2h £>0| BICOR ^1 M/^<i! ^1 «0il 2^ S5^30i #^8tfe 2N2H2I eg 

&}| 2NPH5I 2£^E a^£ Bgd£2f SSE UXI¥£I ^Xl&aS Hlg^Of 0HS£|O|| JHSS S£0II HfB til 
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